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Authors 4 Lebedev, N. N, 
Title : Mechanism of the catalytic effect of aluminum. chloride. 
Part 3,. Kinetics of reaction of benzene alkylation, 
Peroidical : Zhur. Ob. Khim. 2h, Ea. h, 664 ~ 670, April 1954 
“Abstract : The author developed a method and investigated the kinetics of reaction 

of cyclohexylchloride with benzene in the presence of aluminum chloride 

_— in the benzene ana nitrobenzene mixtures; The. reaction ig monomolecu- 

= . lar in regard to the alkyl halide and benzene but has an intérmediate 

~ order of from 0.5 to 2 with regard to aluminun chloride depending upon 

s ; the Composition of the medium. - Medium shows strong effect on rate of 

- See eee eee ~~" reaction, Obtained resulta were 


and slow reaction of bimolecular catalysis in weakly 


Eight references; 5 USSR since 1906; 2 USA Bince 1903; 1 German 1935, 
Tables, graphs, 


Institution : The D. I. Mendeleyev Chemical Technological Institute in Moscow. 
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LEBEDEV. NN. 


USSR/Chend.stry ~ Alkylation 
Gard 1/1 Pub, 151 - 15/37 
Authors t Lebedev, N. N. 


; Sse PSNI Rete ay gree, : 
Title | : Mechanism of the catalytic effect of AlCl3. Part 4.- Kinetics and mechanism § 
of. alkylation reaction of benzene with olefines 


Mi = Periodical + Zhur. ob. khiin, 24/10, 1782-1787, Oct 195) 


Abstract t The rate of reaction of cyclohexene with benzene in the presence of aluminum 
chloride was established to be a constant value not depending upon the time 
of reaction nor concentration of the cyclohexene but rather directly propor~ 
tional to the AlCl,concentration. The actual alcylating medium during the 
reaction of olefinés with aromatic hydrocarbons in the presence of AlCl, was 
found to be the alkyl halide formed by attaching itself to the olefine of the 
hydrogen halide. The effect of hydrogen chloride on the rate of reaction is 
explained. Nine references: 6-USSR; 1-USA; 1-English and 'l-German (1884- 
1954). . Tables; graphs. 


i Institution: : The D. I. Mendeleyev Chemicai-Technological Institute, Moscow 
ma 6 Submitted + May 10, 1954 
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reparation of some halogen derivatives by eddition of - lr 
hydrogen halide to unsaturated compounds. N.N. Lebedev 40% 
(D..1) Mendeleev Chem.-Tecknal. Inst., Moscow). Zau?. 4 - 
‘Dbshchel Khir. 24, 1950-01( 1954).—It was shown thet the 
PhNOs complex with AIC cannot decomp. halogen derivs. < 
Idto.an oletin and hydrogen halide. ‘This permitted a new 
_ fethod of prepn, of some halides by addn, of HX to unsatd. 
compds. . Thus, into 50 ml. 10% soln. af AJC; in PUNO; 
‘were pissed simultaneously ctreams of dry ClIz:CHCI und 
HCI so that the latter was always in B-10% excess, while 
ithe reaction vessel was cooled with tay water. After treat- 
ent of the inixt. with dil. HCl there was obtained up to 
86% McCHCh;, b. 66-8". Similer reuction with Clly: CCl 
aod HCl readily are 76 re MeCCh, b. 74-6°. Propylene - 
ve 80% iso-PrC} or 70% iso-PrBr; CH::CHCU,CI gave 
ese MeCHCICH.Cl; 60% MeCHBrCH.Br was prepd. 


from CH;:CHCH.Br, while 70% MeEtCHCi was obtained 
from CHy:CHEt. G. M!. Kosolapolt 
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Thirty-fifth anniversary of the Mendeleev Institute of Chemical 
Technology in Moscow. Khim.prom. no.8:497 D '55. (MLRA 9:5) 


1. Zamestitel' direktora po nauchnoy rabote. 
(Moscow--Technical education) 
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Min Higher Education USSR, 
Soviet. Leningrad, 1956. 
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Knizhnaya letopis', No. 39, 1956, Moscow. 
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LEBEDSV, N.N. sae s 

(Studies in problems of kinetics and reactivity during alkylation 

of aromatic compounds in the presence of aluminum chloride. Abstract 

of a dissertation offered for the degree of doctor of chemical sciences] 

Issledovanie voprosov kinetiki 1 reaktsionnoi sposobnosti pri alkiliro- 

vanii aromaticheskikh soedinenii v prisutstvii khloristogo aliuminiia, 

Avtoreferat dissertatsii, predstavlennoi na soiskanie uchenoi stepent 

doktora khimicheskikh nauk, Leningrad, M-vo mysshego obrazovanita 

SSSR, 1956. 19 p. (MLRA 10:9) 
(Alkylation) (Aromatic compounds) (Aluminum chloride) 
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leyev) awarded sci degree of Doc Chem Sci for the 19 Mar 57 defense 


of dissertation: "Research into questions of kinetics in reaction 


capabilities upon alkviation of aromatic compounds in the presence 


of aluminum chloride" at the Council, seningrad Technol ‘Inst iment 


Lensovet; Prot No 11, 19 May 58. 


(BMVO, 10-58,20) 
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- AUTHORS: Lebedev, N. Nes Baltadzhi, T.. Le 
nnn ee 
TITLE: The Influence Exercised by the Reactivity of Chlorine Deri- 
vatives on the Relative Alkylation Velocity of Toluene and 
pnosti khlorproizvodnykh 


Benzene (Vliyaniye reaktsionnoy SpoSs0 


na otnositel'nyye skorosti alkilirovaniya toluola i penzola 


Yhimiya i khimicheskaya 


doklady vysshey shkoly, 
(USSR) 


1958, Nr 1, PP- 104 - 109 


The velocities mentioned in the title aiffered in the case 

of various authors (Refs 1-7) according to the character of 

the alkylating agent and the reaction conditions 1,64 - 4,85) > 
The authors wanted to explain in t 


mentioned in title un 
This problem mentioned i j -< insufficiently investigated 


PERIODICAL: Nauchnyye@ 
tekhnologiyas 


ABSTRACT: 


problem is, however, theoretically especially in 
it is assumed that the more active aggressive agents nave a 
reductive selectivity in the substitution (nef 8). Therefore 

the relative reactivity of toluene and benzene and tne relation 
of the developing polymers are assumed to be lower than in 


cara 1/4 
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the Relative Alkylation Velocity 


Derivatives on 


the case of less active reagents. 
sample problem useful for the rechecking of t 
The reactivity of the su 


whereas the reaction condit 
tert. butyl chloride, 


benzyl chloride, finally 
chosen as alkylating agents. 
the extreme members differs py a factor of 
method of the experiments is described. 
the velocity 
The obtained results are compared to t 
chlorine derivatives in table 3. At 


pendence of the relative alxylati 
etivity of the chlorine derivatives seems to 


tyie homologous chlorine derivatives alone 
-butyl chloride > isopropyl chloride 
1 chloride > benzyl chloride), it 


chlorides were 


measurement of 


benzene on the rea 
exist. If, however, 
are observed (tert. 


xylyl chloride > m-xyly 
obvious that in this case the higher ac 
o a greater aifference of 
Thus a rule was found which is contrary 


agent causes als 


Card 2/4 toluene and benzene. 
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The alkylation reaction is a 
his assumption. 
bstituents may v@ry to a great extent, 
ions are maintained unchanged. 
benzyl chloride; 

m- and p-xylyl 

The reactivity of 
1000 (Ref 4)- The 
The results of a direct 
constants are compiled in the table. 
he reactivity of the 
first sight no definite de- 

on velocity of toluene and 


p= 
ecomes 
tivity of the alkylating 
the reactivity of ‘ 
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by. the Reactivity of Chlorine 
juene and Benzere 


The Influence Exercised 
ive Alkylation Yelocity of To 


Derivatives on the Relat 


to that of Brown (Braun, Ref 8). The authors succeeded in 
finding this under completely equal conditions, whereas Brown 
did not pay attention to the last circumstance. The greatest 
difference of the relative reaction velocity of toluene and 
benzene is thus observed not in the case of the less active 
substituting agents, put on the contrary in the case of the 
more active ones. The authors explained the rule found by them 
py the polarization of the aromatic nucleus at the time of 

the reaction. There are 4 figure, 3 tables, and 9 references, 


3 of which are Soviet. 


t im.D.I.Mendeleyeva 


ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institu 
ni D.I.Mendeleyev) 


(Moscow Institute of Chemical Technology ime 


SUBMITTED: September 17, 1957 
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Derivatives on the Relative Alkylation Velocity of Toluene and Benzene 
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AUTHORS: Baltedghl, I. I-, Lebedev, Ne Me sov/ 156-58-3-30/52 
TITLE: The Influence of the Activity of the Exchange Component on 
the Relative Rates of Alkylation of Benzene and Chlorobenzene 
(Vliyaniye aktivnosti zameshchayushchego agenta na otnositel'- 
ryye skorosti alkilirovaniya penzola i khlorbenzola) 


oklady vysshey shkoly, Khimiya 4 khimicheskaya 


PERIODICAL: Nauchnyye 4 
(USSR) 


tekhnologiya, 1958, Nr 3, PP- 521 - 529 


e exerted by the activity of the exchange group on 
the relative mates of alkylation of benzene and chlorobenzene Was 
investigated. The alkylation reaction was carried out in the 
presence of aluminiun chloride. The rate of alkylation of ) 
benzene and chlorobenzene increased parallel to the rate of 
the reaction of the alkylating agents. The alkylating agents 
can be classified according to their reactivity as follows: 
n-xylyl chloride > m-xylyl chloride 5 benzyl chloride, %-butyl 
chloride 7 isopropylchloride. The dependence of the reactivity 
of toluene and chlorobenzene on various alkylation agents was 
determined. The authors found a linear relationship between 

Card 1/2 the Togarithns of the relative rates of alkylation of benzene 


ABSTRACT: The influenc 
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The Influence of the Activity of the Exchange SOV /156 -58-3-30/52 
Component on the Relative Rates of Alkylation of Benzene and Chlorobenzene 
: and chlorobenzene in the case of many alkylating agents. It 
was shown that the exchange agent influences the reactivity 
of the aromatic nucleus not only by the polarization effect 
but also by the occurrence of the coupling effect. There are 
} 1 figure, 4 tables, and 7 references, 2 of which are Soviet. 


ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut 
im.D.I.Mendeleyeva (Moscow Chemical and Technological Institute 
imeni D.I.Mendeleyev) 


SUBMITTED: October 26, 1957 
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AUTHOR: Lebedev, N- N- 
PLAS ATEN ENE Ror ann ee ee 
TITLE: On the Mechanism of the Catalytic Action of Aluninun 
go deystviya 


Chloride (0 mekhanizme katalitichesko 
yum 


khloristoga & iniye} 

VI. Further Data on the Kinetics and the Mechanism 
of the Alkylation Reaction of Benzene With Chlorine 
Derivatives (VI. Yeshche 0 kinetike i mekhanizme reakt- 
sii alkilirovaniya penzola knloroproizvodnymi 


PERIODICAL: Zhurnal Obshchey Khinii, 1955, Vols 28, Nr 5, : 
ppp 1151-1160 (uSSR) 


ublication of one of his earlier papers 


ABSTRACT: After the Pp 
or had the opportunity to obtain 


(Greysona) (Reference 2) who. inve 
of the alkylation reaction of benzene by means of some 
nalogen derivatives in the same solvent used by them, 
nitrobenzene. They proved the monomolecular character 
of the reaction with respect to the halogen derivative 


Card 4/3 and the aromatic compound, put with respect +o the ac- 
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On the Mechanism of the Catalytic Action of Aluminum 19-26-5-5/69 
Chloride. 

VI. Further Data on the Kinetics and the Mechanism of the 
Alkylation Reaction of Benzene With Chlorine Derivatives 


tion of the reaction of aluminum chloride and of the 
solvents, they obtained results which differed strongly 
from those of the author. The use of methylcyclohexane 
or benzene in place of 60% nitrobenzene in the experi- 
ments of these authors did not result in any essential 
change of the reaction velocity, the latter having peen 
proportional to the concentration of aluminun chloride. 
In view of the necessity to find the reasons for the 
discrepancy of the strongly differing results as well as 
in view of the important role which the above mentioned 
data play in explaining the mechanism of the reaction the 
author decided to deal most detailed with this problem. 
He found that the alkylation reaction of aromatic commounds 
by means of halogen derivatives is of variable order with 
respect to aluminu pends on the 
kind of solvent, wh 

card 2/3 fiuence on the reaction velocity Thus , 
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On the Mechanism of the Catalytic Action of Aluminun 79-28-5-5/65 
Chloride. 

VI. Further Data on the Kinetics and the Mechanism of the Alkylation 
Reaction of Benzene With Chlorine Derivatives 


tains, that the data by Brown and Grayson do not 
correspond to reality. A further basis for the lonic- 
and molecular mechanisms of catalysis by means of alu- 
minum chloride was given. 


There are 4 figures, 7 tables and 14 references, 7 of 
which are Soviet. aN 


ASSOCIATION: Khimiko-tekhnologicheskiy institut imeni D. I. Mendeleyeva 
(Chemical-Technological Institute imeni D. I. Mendeleyev:.) 


SUBMITTED: April 24, 1957 
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Yegorova, Yu. Vey Korshak, Ve Vey Lebedev, N. N. 


AUTHORS : 
ee ae ee aad 
TITLE: Heterochain Polymers. XXIX. Some Rules Governing the Inter- 
facial Polycondensation of Acid Dichlorides With Hydro- 
quinone 
PERIODICAL: vysokomolekulyarnyy® soyedinenlya, 1960, Vol. 25 No. 10, 


pp» 1475-1480 


TEXT: The authors studie polycondensation of adipyl 
dichloride and terephthalyl dichloride with nydreqinone. The acid chlorides 
i ine water, and the 


were dissolved in toluene, the hydroquinone in alkali 
q. The reaction with adipyl dichloride 


two solutions were thoroughly mixed. 
proceeded so fast that no chlorine was detected in the organic phase after 
2-3 min. With terephthalyl dichloride, the yield was determined as 4 func- X 
tion of the reaction time (Pig. 1)- Further, the effect of temperature 

gas determined for this reaction; 4 maximum Was found at 45°C (Fig. 2). 

The concentration of components has Little effect on the yield. 9.5-1.0 
moles/1 is indicated as optimum value. Fig. 3 shows that the yield is 

much dependent on the NaOH concentration. The optimun concentration of 
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88537 
Heterochain Polymers. XIX. Some Rules Governing 5/190/60/002/010/007/026 
the Interfacial Polycondensation of Acid Di- B004/B054 


chlorides With Hydroquinone 


maximum yield igs obtained. Further, the authors determined the yield as 

a function of the ratio of the two components (Figs. 4, 5). A maximum yield 
of 45% was obtained from adipyl dichloride at 60% hydroquinone excess, 

and a yield of 85% was obtained from terephthalyl dichloride. An attempt 

at producing a polymer from methyl Phosphinyl chloride and hydroquinone 


factors are of importance. A Paper by V. V, Korshak, Ss. V, Vinogradova, 

and A. S. Lebedeva is mentioned, There are 5 figures and 3 references; 

2 Soviet and 1 US. 

ASSOCIATION; Institut elementoorganicheskikh soyedineniy AN SSSR 
(Institute of Elemental-organic Compounds of the AS USSR) 


SUBMITTED: April 12, 1960 
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AUTHORS: Lebedev, N. No, Smirnoves Mo Mae 3/153 60 /003/01/027/058 
fa er 4 Bo11/B005 \ 
TITLE: On the Kinetics of the Reaction of ‘ethylene Oxide With Anil=ne 
N 
PERIODICAL: Izvestiya vyssnikh uchebnykh gavedeniy- rear Aen tee 
USSR 


1960, Vol 3, Nr 1, PP 104-108 


that the reaction of ethylene 
with respect to ethylene oxide. The catalytic 


effect of water is proportional to its concentration. The reaction was carried 


out in aniline medium which was one of the reagents at the same time- The 
reaction process Was observe ure gage (Ref 4)» The velocity 
constant of the react a from the tangens of the b 


angle of inclination of th 
at a given moment and the pr 


reaction. The difference Ap proved to be proportional to the ethylene-oxide 
concentration. The first reaction order with respect to ethylene oxide was 
ascertained by experiments with various initial concentrations of ethylene oxide 
at 70° (Table 1). The influence of water on the reaction rate was studied at 
100° and an initial ethylene-oxide concentration of 0.5 mol/l (Fig 1). Acids. 
particularly picric acid, have also & catalytic effect on the reaction (Fig 2)> 


tekhnologiyas 


TEXT: The authors ascertained in their paper 


oxide with aniline is of ist order 
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On the Kinetics of the Reaction of Ethylene Oxide 8/153/60/003/01 /027/058 
With Aniline BO11/B005 


Thie catalytic action was - as in the case of water - proportional to the acid 
concentration but the catalytic constant was 170 times higher than that of water. 
The authors' experiments proved the catalytic action of 2,4-dinitrophenol, 
p-nitrophenol, acetic acid, formic acid, p-toluene-sulfonic acid, and perchloric 
acid (Table 2). In this case, however, due to the low concentration, the cata- 
lytic influence of phenol and o-nitrophenol was not observed, while at other 
occasions it was very distinct. Figure 3 shows that the catalytic constant is 
the higher, the stronger is the acid. Figure 4 shows the temperature influence 
on the rate of a noncatalyzed reaction, and of a reaction catalyzed with picric 
acid of ethylene oxide with aniline. The activation energies were calculated 
from these data. From the data obtained, the authors draw conclusions concerning 
the reaction mechanism. Figure 3 shows that the catalytic action of acids is not 
proportional to their dissociation degree or the concentration of hydrogen ions. 
This is obviously a case of general acid catalysis. A nondissociated molecule of 
the acid itself and an acidic ion Cé6HSNHS are taking part in it. The formation 
of the latter explains the catalytic effect of water (see Scheme). The authors 
indicate a general kinetic equation for the process. The first stage of the 
reaction is based on the activation of the ethylene-oxide molecule. The re- 
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69672 
On the Kinetics of the Reaction of Ethylene Oxide $/153/60/003/01/027/058 
With Aniline BO11/B005 


grouping of the electrons in the activated molecule weakens the C—O bond; a 
partial, in the extreme case even a complete, positive charge appears on the 
carbon atom. Further, there is an interaction of this ion with the aniline 
molecule with subsequent separation of a proton. There are 4 figures, 2 tables, 
and 5 references, 2 of which are Soviet. 
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mechanism 


ABSTRACT? ‘The kinetics of the reaction of ethylene oxide with nitric Pe ee 
studied in dioxane solution. The reaction rate was measured manometrically in the 
presence of excess acid and titrimetrically in the presence of excess oxide, The 
reaction order was found to change from first (excess CoH,,0) to second (excess ena): 
An appreciable range exists where the reaction orders are intermediate with respec 
to the acid and where the process takes place, via both mechaniens. ‘The first stage 
of tho reaction is the formation of a complex\by a reversible acid-base interaction! 
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In the reaction which is second order with respect to the acid, the complex is | 
attacked by a second acid molecule to form a trimolecular transition states | 
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Times involved in the thermal breekdown of solid jneulentsa. GRUNBEHG, 
G.A., KONTOROVITSCH, M. I.,AND*LEBEDEY, Ne Ns J. Phys., U.S.S.R., 5, 5-6, 
PPp- 339-356, 1941.--The tinue characteristic for the thermal breakdown of 
capacitors is studied theoretically. The mathematical expression of the 
problem is found to consist partly of non-linear differential equations, the 
solutions of which are obtained by an apvrox. method. For certain types 
of capacitors a simple solution is obtained which enables the influence of 
the heating process, dimensions and the properties of the solid dielectric to 
be calculated. The approx. solution is compared with certain accurate 
solutions obtained by numerical integration of the original differential 
equations and found to be in agreement. 
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The text was thoroughly compared with: 1) A Course of Modern 
Analysis (1943) by E. T. Whittaker and G. N. Watson, which apparently 
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Since the text seems to be a reference book and brings in known math- 
ematical statements and theories without elaborating on the details 
eit and deductions. This may be assumed from the author's frequent ad- 

i vice to the reader to study the original. The practical applications 
of the theoretical deductions given by the author in the text, as 
well as the examples, seem to have an original character. The author 
recommends as an introduction to the understanding of the fundamen- 
tals of his book volume 3 of the Course of Higher Mathematics by 
V. I. Smirnov. This course seems to be one of the main textbooks in 
the Universities of the USSR. 
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USSR /Mathematics - Elasticity Problems Jan/Feb 53 


"Method of Solution of the General Biharmonic Prob- 
lem for a Rectangular Region With Specified Values 
Along the Boundary of the Function and Its Normal 
Derivative," G. A. Grinberg, N. &. Lebedev, and 
Ya. S. Ufland, Leningrad Polytech Inst 


“Priklad Matemat i Mekhan" Vol 17, No 1, pp 73-86 


Presents recently proposed method for solution of sub- 


ject problem, suited for application to two-dimensional 
theory of elasticity and to a vent thin elastic plate 
with fixed boundary. Constructs such system in 4 
rectangular region with arbitrary ratio of sides. 


Examples and tables given. Received 19 Sep 52. 
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Grinbe AG 'N., Shal'elaya, I. P., and= 
flyand, Ya. S. Wave froilem for a parabolic mirror. 
Doklady Akad. Nack SSSR CN S.) 95, 961-963 (1954). 


{Russian} 


“G--A- Lebedev; 


A critical survey of papers on the diffraction af clectro- ae Pj 

magnetic waves by a parabolic cylinder, viz. jij v. S. 

Epstein, Dissertation, Mucich, tut; [2] B.S. Epstein, LB AS USSR 
Enzyk. Math. Wiss., Bd. 5s, Teubner, Leipzig, 1915, p. 511; 

[3] W. Magnus, Jber. Deutsch. Math. Verein. 50, 140-161 

(1940); C4] We Atagnas, 2. Physik 118, 345-356 (1941) 

(these Rev. 2, 56,9, 1237) Linitatons of the method used 

in [1 Pand [2] are mentioned (convergenuc of the series in 

part of space ontvd. dat koof a detaaled: proot ta Pa} tor the 

fact that the solution sitishes the radiitian combina is 

emphasized and a full proof ts announe ed. An expansion in 

terms of products of parabolic evinder functions of inteyral 

(positive and negative) order is derived for the field pro- 

duced by a fine source in the focal bine of the cylinder The 

proat is sketched and based 09 {i The result i used for 

filling a gap in [4] by showing ten the ciitracted wase i 

[4] eatisfies the condition of being finite on the foral hne. 

The series for the diffracted wave found by the authors is | 

chown to converge only ina finite pact of the interior of the | 

cylinder, WW. Magnus (New York, N.Y.) | 
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3° Radiation of Radio Waves - Antennss 


Category : gar /Radiophystc 


Abs Jour : Ref Zhur - Fizika s Wo 2, 1957, Ne 4L88 
.p., Uflyand, Ye.8- 


Author + Grinberg, GAs) Lebedev: N.N- Skal'skaya> I 

Inst . Leningrad -pRyateotecmmrcet fraritute, Acadeny of Scirnces, ussR, Le2- 
ingrad ‘ 

Title 2 mlectromagnetic Fiela of Linear Rediator » Located Inside and Ideelly- 


Conducting parabolic serese 


Orig Pub : 20. eksperim. i teor- fiziki, 1956, 30, No 3, 528-543 


ay, of tae reflectio2 of an eiectromagnetic wave 

from & conducting screen, staped Like @ paratolic cylinder - The source 

of oscillation is considered to be Linear and placed inside the cylinder,» 
ource is T= tpelwt where I> const is the ampli- 


ana the current in the Ss 
4.and Wo is the angulsr frequency- Jt is shown that 
re not gurficiently 


yen and 4s re- 


with separable variables; the fun- 
partial solutions ; 


Abstract : analysis of the protl 


the results 
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duced +o the goluticn of an 
damental airfriculty lies ix 
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~ Category : USSR/Radiophysics ~ Radiation of Radio Waves. Antennas I-5 


Abs Jour : Ref Zhur ~ Fizika, No 2, 1957, No 4488 


satisfying all the requirements, including the radiation condition at 
infinity and the correct behavior at the source. The author considers 
first the case when the gource of oscillation is located along the 
focal line,” The partial solution to the probtem is found in the form 
u = All)(K a B 2); where u is the secondary electric fiew and 
(a , @) are the parabolic coordinates; ath (ot) and Bly (J) are 
expressed in terms of degenerate hypergeometric functions; the real 
part of the parameter Y varies in the range aj2eR{W<o. It is 
possible to assume thet th general solution js of the form 


©, 
u (a, 8) -£ OW) AP (a) BY BAY 
where o<g§s 1/2. On the surface of the parabolic screen (6 = Go), “ 


the electric field E venishes, 1.e., v= “Eo: where Ep is the field of 
the source.. This leads 40 the equation 


-f slog Cr) (ap) os a 
feo A Od & (bo)dv = -Eo 
-ft7i® © ; 

The unknown function C {yJ) is thus found py expanding the field of 
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the source in the integral in terms of the functions ALK ). It 
is proved, that the dolution obtained is a general solution of the 
problem. It is shown that for the case cf high frequencies, the 
solution assumes a form corresponding to the geometrical-optics 
approximation. The solution is generalized to include the case of 
arbitrary location of the source along the axis of the cylinder. 
Bibliography, 10 titles. 
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AUTHOR: “Lebedev, N.N. 57-9-24/40 
TITLE: - The Electrostatic Field of an Immersion Electron Lens Consisting 


of Two Membranes. (Elektrostaticheskoye pole immersionnoy 
elektronnoy linzy, sostavlennoy iz dvukh diafragn) 


PERIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 9, pp. 2097-2104 (USSR) 


ABSTRACT: An exact computation of the field of an electron lens is given. 
The lens is formed by two parallel surfaces with round holes 
(radius a), which are located at a distance of 2b from each 
other. It is shown that the distribution of the potential on 
the lens axis can be expressed in quadratures by an auxiliary 
function, which is a solution of a one-dimensional integral 
equation of the second degree with a continuous kernel. A method 
for the solution of this integral equation is described, and the 
results obtained when calculating some conditions geometrical 
dimensions are mentioned, The method developed here can be used 
for the calculation of fields of lenaes with a complicated con- 
struction consisting of parallel, round membranes. There are 
2 tables, 1 figure and 1 Slavic reference. 


ASSOCIATION: Leningrad Physical-Technical Institute AN USSR (Leningradskiy 
fiziko-tekhnicheskiy institut AN USSR) 


SUBMITTED: March 27, 1957 
AVAILABLE: Library of Congress 
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AUTHOR: Lebedev, N. N. 
tee er ee Sp ee 
TITLE: The Distribution of Electricity on 4 Thin Parabolic Segment 
(Raspredeleniye elektrichestva na tonkom paraboloidal'nom 
segmente ) 


PERIODICAL: Doklady Akademii Nauk SSSR,1957,Volc114,Nr 3, pp. 513-516( USSR) 


ABSTRACT: The present paper employs a new method for determining the 
exact solution of the problem mentioned in the title. It is 
shown that the density of the charge-di stribution onto the 

surface of the conductor and its capacity can be expressed by 
an auxiliary function with the use of quadratures. This 
auxiliary function is a golution of a unidimensional Fred- 
holmian integral equation with steady (continuous 2?) kernel. 

a When the surface has 4 small curvature a simple formula is 

obtained for the capacity of the segment in the form of 4 

series according to the powersaf a gmall parameter. To the 

surface of the parabolic segment the equetion 

z/n = (r/R) - (rR/2h) (OC rs R) applies, the significance 

of the quantities R and h being illustrated by 4 figure. The 
Card 1/3 problem of the free distribution of electricity is reduced to 
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the determination of the potential u = u(r, 2) which satisfies 
the Laplace equation Au = 0 and the boundary conditions {srs 
Ul og 7 At first a system of parabolic coordinates (a, f 

ig introduced. The equation of the surface (S) in the new co~ 


ordinates has the form P= A = R/ \ Ohi O<dda = \ 2h 


The solution of the problem is here sought in the form 


a= [OOAP/TARIN, Gwe — (0 PSA) 


° 


us (A(A)(K,(AB)/K (AR) Jo (Aad (B,< P<o) 


where A(A) ig an unknown function. J.(x), I,(x) and K (x) are 
cylindrical functions. The function defined by these equations 
formally satisfies the Laplace equation and is continuous in 
; the entire space including the surface (i= (3,+ Thera pair of 
4 integral equations for A(A) and an ansatz foe the solution of 
: these integral equations are given. The gimplest solution is 
. . obtained for the capacity of the segment. A series development 
. : is given for small values of the parame ter h/R = 9. The 
method of solution suggested here may also be extended to the 
Card 2/3 case that the conductor with the form of a parabolic segment 
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is in any external field with symmetry round the axis. There 
are 1 figure and 5 references, 2 of which are Slavic. 


ASSOCIATION: Physico-Technical Institute AN USSR 
(Fiziko-tekhnicheskiy institut Akademii nauk SSSR) 


PRESENTED: January 14, 1957, by M. A. Leontovich, Member of the Academy 


SUBMITTED: January 7, 1957 
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AUTHORS: Lebedev, N.N., Uflyand, Ya.S. (Leningrad) S0V/40-22-3-4/21 


TITLE: An Axial Symmetric Problem of Compression of an Elastic Layer 
(Osesimmetrichnaya kontaktnaya zadacha dlya uprugogo sloya) 


PERIODICAL: Prikladnaya matematika i mekhanika,1958,Vol 22, Nr 3, 
pp 320 - 326 (USSR) 


ABSTRACT: In elasticity theory it is in general supposed for the solution 
of compression problems that the body standing under the in- 
fluence of any rigid punch forms an elaatic half space. In the 
present paper now the considerably more difficult problem is 
investigated in which a punch of axial symmetrical form in- 
fluences on an elastic layer. It is assumed that the punch is 
loaded by a pure axial force. Furthermore the friction between 
the punch and the layer as well as the friction between the 
layer and the base plate which is assumed to be rigid is ne- 
glected. But it is pointed out that this neglect can also be 
omitted. 

With the method developed in the paper it ia possible to ex- 
press by an auxiliary function the sought displacements of the 
elestic medium and the stresses occurring therein. This 

Card 1/2 auxiliary function is the solution of a Fredholm integral 
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An Axial Symmetric Problem of Compression of an SOV/40-22-3-4/21 
Elastic Layer 


equation with a continuous symmetric kernel. 
: For the special case of a punch with a plane basis several 
; numerical results are given in form of tables. Also for the 
‘: case of a pumh without plane basis and under unsymmetric load 
te the possibilities for the solution are considered but not 
carried out in detail. 
There are 3 tables, 1 figure, and 4 references, 3 of which are 
Soviet, and 1 is English. 


SUBMITTED: July 3, 1957 
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TITLE: The Axially Symmetrical Electrostatic Problem Concerning 
: : a Conductor With a Shape of a Semi-Infinite Tube With 
Thin Walls (Osesimmetrichnaya elektrostaticheskaya 2a= 
dacha dlya provodnika. jmeyushchego formu. polubeskonech= 
noy truby s tonkimi stenkami) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 4, 
ppe 792-800 (USSR) 


ABSTRACT s The distribution of the potential near a conductor, - 
ate with a shape of a thin-walled semi-infinite cylinder 
at: (tube) which is brought into any electrostatic field 


axially symmetrical with regard to the axis of the cy= 
linder is wanted. An exact solution of this problem is 
given. In this connection a new method for the solution 
of a class of static problems is developed. This method 
represents an analog to the methods employed in the ins 
vestigation of the similar class of boundary problems 
Card 1/2 of the diffraction theory. These boundary problems occur 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R000929020009-0" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020009-0 


—s 7 a a eT ae 


The Axially Symmetrical Electrostatic Problem 57-28-4-22/39 
Concerning a Conductor With a Shape of a Semi-Infinite 
Tuve With Thin Walls 


in connection with the problems in the investigation 
‘ : of the acoustic and electromagnetic waves from an open 
orifice of cylindrical and flat tubular conductors 
(References 1-13). As an example for the employment of 
the general method the solution of the problem of the 
determination of the field of a point-charge at the axis 
of a conducting semi-infinite tube is given here, 


There are 6 figures and 14 references, 12 of which are 
Soviet. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR 
i (Leningrad. Physical-Technical Institute, AS USSR) 


SUBMITTED: November 1, 1957 
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AUTHOR: Lebedev, N. NM. 57-28-6-29/34 
nen nnnen ie 
. TITLE: ~ The Electrostatic Field at the Edge of a Flat Condenser 
With a Dielectric Spacer (Elektrostaticheskoye pole u 
a8 kraya ploskogo kondensatora s dielektricheskoy prokladkoy ) 


PERIODICAL: Zhurnal Tekhnicheskoy Piziki, 1958, Vol. 28, Nr 6, 
PP. 1330 - 1339 (USSR) 


ABSTRACT: In the present paper a flat electrostatic work concerning 
the field distribution in a dielectric plate at the edges of 
which electrodes in form of thin parallel plates are fitted 
(figure 1) is discussed. It is assumed that the space 
surrounding the plate is filled with e nediun with a different 
dielectric constant. On the condition that the electrode width 
21 i8 several times greater than the electrode thickness 2h, 
the reciprocal influence exercised by the edges can be disre- 
garded. The problem is then reduced to the determination of 
the field near the edge of the semi-infinite flat condenser 
(figure 2). Ina special case in which the medium is homoge- 
neous (é, = Ey) the solution of the problem can be carried out 


Card 1/4 by the method of conformal transformation. The solution of 
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The Electrostatic Field at the Edge of a Flat Condenser 57-28-6-29/34 
With a Dielectric Spacer 


this problem for a general case, which appears to have been 
found for the first time in the course of the present work, 
is based upon the accurate solution of paired inte;;ral equations 
to which this problem is actually reduced. The method deve- 
loped can be used for the efficacious solution of other bounda- 
ry problens of mathematical physics with mixed boundary condi-~- 
tions. When solving paired integral equations the function 
A(X.) is considered to be the limiting value (at »—> 0) of 
the function of the complex variable A(w), which is determined 
by 
_VK_ (— ia) 
A(w) = 2nik—_(w)(w + ia) (16) 


The derivative 


VK_(-ia)K, (w) 
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TITLE: Expansion of arbitrary function in an integrel over the 


squares of the Macdonald function with imaginary sign 
PERIODICAL: Sibirskiy matematicheskiy zhurnal, v. 3, no. 2, 1962, 213-222 
TEXT: The following expansion theorem is proved: when f(x) fulfills the 
' conditions -1/2 1/2 
i x f£(x)EL(0,1), x F(x)EL(1,00) (1), it can be expanded as 
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, SHoddy = Bf tsanekiccsyae VEY teu © 1.) Ke y)ay, (2) 
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for any x>0, where Iy(x) anc Kj/x! are modified cylindrical functions. 
The probably possible subsiztuticn of the lese stringent  ondition 
f(x)€L(0,0@) for the conditrone {1) would complicate the proof considerably, 
The integrals over y are G@oesgue integrals, these over < are the limits 
of the corresponding Rieman. suteyral over the interval (c,7) at't >a. 
' When £(x) fulfills the conditions (1), the integral representation y 
‘Card 1/4 . we ge Saas 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020009-0" 


"APPROVED FOR RELEASE: 08/31/2001 


Expansion of arbitrary function ... 


fae) 
P(t) = L(f) = f eC) [2,,) + _,,(*)]x 
every: x >0O can be inverted with the inversion formula 


#(x) = W(F) = ~(4/n )a/ax f P(t) rahntk; (x)dr- 


; pee y R(v) 
lIy(y) Kviey | =O()] ¥] r(4). ; 


CIA-RDP86- sea heehee 0 


FO EES TUN REE eR 


3/199/62/003/002/001 /004 
3125/3102 


Z (x)dx, Ot <a for almost 


The estimations 
t 


(9); 
[yD larevi< 75 OS SH © 
RW) >>. O<cy<x,, 

cies sag aia a 
: 4+ x)? 
[ly Ky (| = 00) HEA, 

| 2 f 7 (10), ef 

RWS Zi0<y<Se ve 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R000929020009-0" 


“BPPROVED. FOR RELEASE: elon sue CIA-RDP86-00513R000929020009-0 


= ABI ASE EES 


felch BAP Ase be to ee ee rs _ Roane Ronee 
= ners fF 


7) 1593/0602 /00% 00 
3/19 pees 
3125/3102 
eynction °°" : 
zon of arbitrary fun si : 7 
pxpans _ 
fie 2) Kiz FIO aa Ly 
field} 4" 
\\ ; ; apo tee x7 0. ; e es 
\ly ee , 
= 6xil, 
ssl eal 
sation 
eral represen’ 
£ >» integre 
functions follo¥4 from tn | 
: 2 al aa u 4 : - 
for the cylindric noe i - 


Card 3/4 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020009-0" 


"APPROVED FOR RELEASE: 


08/31/2001 


-4% 


j 


LORE OES ET ESE El ae e: 


CIA-RDP86-00513R000929020009-0 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020009-0 


SESE neTsE sin se Ee a A Beare Bec seca mamas Pe SEES Ae Sie Pa ep eae i 


5 2 aR Raa 
x , 8/124 61/000/009/022/058 
| {0.4600 = 3,27 _D234/D303 | 
| AUTHORS: Lebedgv, H.W, and Uflyand, Ya.S. 
TITLE: 3-dimensional problem of the theory of clasticity | 
_ £or an infinite body weakened by two plane round 
i holes 

PERIODICAL: Ref erativnyy churnal, hekhanika, no. 9, 1961, L, ; 


abstract 9 V6 (‘'r. Leningr. politekhn. in-ta, 1960, 
no, ah0s 39~49) 
+ 


T2XT : the lauthors cousider the axially symmetrical sibbven ; 
% of the theory of elasticity for an infinite space containing two bos a 
mm 6, «plane round holes (with the centers on one straight line) of the Rk 


same radius, situated on parallel planes z = 0, 2 = ~2h. On the 
surfaces of a hole, equal axially symmetrical distributions or nor-: ie 
mal (oz) and tangential (, p> Stresses are given and it is supposed : : 


; that at the points of a oie belonging to its different sides the 
. 8tresses are equal in magnitude and opposite in direction. Owing 
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to the symmetry with respect to the. plane:z = -‘h the problem is 


reduced to considering an elastic half+bpace z > - h with the 
- ; boundary conditions te 
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and the appropriate conditions at infinity. ‘The solution in the 

regions -h<z<0and0<2<€o is expressed in terms of harmonic 
Papkovich-ileuber functions, whose determination is reduced to two | 
systems of even integral equations. These systems are reduced to a! . 
system of Fredholm integral equations with regular kernels, Unimow 
functions in the Latter are determined numerically, and-in terms af | 
these, the quantities which arc essential for the applications can ' 


be expressed in closed and comparatively simple form (a formula: for | 


O, at z= 0, r > a is given). Numerical results are given for the | g6)a 
; Case of uniform dilatation at infinity O(r) s - q, e(r) = 0). 
Z Abstracter's note: Complete translation_/ f. 
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TITLE: @gral equations for the periodic solutions of 


Whittaker's equation 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140; no. 6, 1961, 


1252-1254 
TEXT: The equetion AV 
a-u . 4 2 7 . 
aa , [a - (pit) 1 cos 2x + B 1° cos 4x | u = 0 (1) 


2 
dx 
possesses as is well-known periodic solutions (period JY or 2 gr) for 


every choice of p and 1 ata suitable choice of A. Such periodic 
solutions satisfy the integral equations 


oT 
u(x) = rf K(x,y) u(y) dy (2) 
IT 


the kernels of which satisfy 
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AUTHORS : Lebedev, N.N. and Model', I.Sh. 
~_—_——_———_ ———E 

TITLE: Electronic photo-recorder 

PERLODICAL: Pribory i tekhnika eksperimenta, no. l, 1962, 
169 - 172 7 


TieAT: The instrument can be used to investigate various 

light phenomena (either internally or externally stimulated) 

at time-base speeds from 10 - 280 km/s. ‘The light from the 
investigated object is projected by an input objective onto the ; 
cathode of an electron-optical converter (£0C) through a slot ye 
situated near the external glass wall of the photocathode. The 
light image is converted into an electronic image by the photo- 
cathode. The latter is focused and accelerated by the electro- 
static field of an electron lens which is formed by the photo- 
cathode and a diaphragm. It is then transmitted to tho output 
fluorescent screen of the converter, where it is converted 

again into a visible image and can be photographed. During the 
transfer from the photocathode to the screen, the electron beam 
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carrying the image passes through tne electric fields of a 

number of deflector plates of the EOC and it can easily be 
controlled. Control of the exposure time is performed by 

two pairs of electrodes which form an electronic shutter operated 
by a shutter-pulse generators This generator is triggered at 

the required time instant by the investigated phenomenon by 
employing one of the standard methods (Ref. 1 - L.V. AL'tshuler, ae 
Keke Krupnikov BeNe Ledenev,s Vv... Zhuchikhin, Mote Brazhnik - 
Zh. eksperim. i teor. fiz, 1958, 54, 87%). The signal of the 
converter is shaped into suitable triggering pulses and these 
actuate the shutter-pulse generator and the time-base- A circuit 
diagram of t i m in Fige 5 (lL - triggering 
input; 2-8 i » 3 - two horizontal 

plates of the EOC). The e€ 1 converter is of the 
type mAM-3mM ( PIN-Z1) with an 5b tocathode having 4 
sensitivity of 70 ya/lumen_ (Refs 13 - Hebe Butslov_- Progress 

of Scientific Photography j Uspekhi nauchne fotogr-l|: v.60, 19591 


wo 


76). “The triggering signal from the investigated effect 


actuates the shaping circuit which, 1n turn, actuates the 


ra 
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shutter-pulse generator and the time-base. ‘The first tube 

of the circuit of Fig. 5 is triggered by the first signal from 
the converter and all the following pulses have no effect on it. 
After completing the investigation, the tube is extinguished by 
means of the key K . The positive pulse produced at the 

cathode of the first tube is applied to the anode and the first 
grid of the second tube and the grid of the fourth tube. A 
shutter pulse having an amplitude of +450 V is thus produced at 
the anode of the second tube. This is amplified by the third 
tube, whose output is 1.8 kV; this is then applied to the 
shutter plates of the ECC. Simultaneously with the shutter, the ea 
pulse from the cathode of the first tube actuates the fourth tube 
where a negative pulse having an amplitude of 3.5 kV is obtained 
at the anode. This is applied to the horizontal deflection 
plates of the EOC. This time-base generator makes it possible 

to control the velocity of the electron beam within the range 
from 10 - 280 km/sec. The instrument is also provided with 
facilities for shifting the image along the horizontal axis of 
the convertere This is done by applying a direct voltage to one 
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AUTHORS * penedevs He les and skal! skayes pe a 
HITLEs the force acting om a conducting gpnere in the field of & 
- plane capacitor 
pERIODICAL: gnurnel teknnicneshey fisiziy V° 32, nos 4, 4962, 3715-318 
mEXT s The authors calculate the chnarée of @ conducting spnere which 15 in 
contact witn the plate of a plane capacitor and the Loree acting upon jt. 
It has been assU ed that aSnh (a = radius ° +ne globules n= aistence 
petween the capaci or plates) The potential petween the capacitor plates 
u was det mined by integrating ~ne Laplace equation: 
pene ee Ce pe 
2 23 us (e} . 
ee ; ; S a 
u Byala +B, } ch Iva) P 0¢ BX Bo 
(Ey = applied homogeneous field, Jo(*) = Bessel gunction)> The cherée of 
ated by means of this relation: 
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